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(g) Method and system for customizing the display of patient physiological parameters on a medical 
monitor. 



@ A method end system for customizing the 
display of patient physiological parameters on a 
medical monitor are provided. Medical sensors 
connected to a patient record vital signs for the 
patient and transmit physiological parameters 
to the medical monitor. The medical monitor 
displays selected parameters on a display 
screen according to instructions from a setup 
program provided by the present Invention. The 
setup program monitors the output of the medi- 
cal sensors and presents the user with a real- 
time view of the parameters available for display 
in a graphical user Interface. The graphical user 
interface aDows the user to easSy select which 
parameters will be displayed, how the par- 
ameters wffl be displayed, and where the par- 
ameters will be displayed on the display screen. 
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Technical Field 

The present Invention relates generally to a meth- 
od and system for presenting visual output in a com- 
puter implemented display system, and more specif- 5 
icaQy, to a method and system for customizing the dis- 
play of a medical monitor. 

Background of the Invention 

10 

Most modern medical care facilities utilize com- 
puter implemented medical monitors to monitor the 
condition of patients. Medical sensors transmit phys- 
iological parameters associated with each patient to 
a medical monitor which Is being watched by medical 1$ 
personnel A physiological parameter may include 
both graphical and textual data indicating a life-sign 
of a patient For example, a medical sensor such as 
an electrocardiogram might transmit both an electro- 
cardiograph wave form and an associated pulse rate 20 
to a medical monitor. Medical monitors are typically 
located at each bed-side and at central locations such 
as nurses stations. The bed-side medical monitors 
may be stand-atone units or networked units. Net- 
worked, medical monitors transmit data onto a net- 25 
work so that centrally located medical monitors, as 
well as other bed-side medical monitors, may display 
data relating to multiple patients. A bed-side medical 
monitor's main task is to display physiological para- 
meters that are transmitted from local medical sen- 30 
sors, that is, those medical sensors that are directly ' 
connected to the bed-side display monitor. Often 
times, however, a clinician will want to view a physio- 
logical parameter for one patient while attending to 
another patient In this case, the clinician must pro- 35 
gram a bed-side display monitor to display local para- 
meters as weD as select remote parameters. 

A centrally located medical monitor's main task is 
to display physiological parameters that are transmit- 
ted from medical sensors associated with local beds, 40 
that ts, those beds that are logically grouped with the 
centrally located medical monitor. Medical care facili- 
ties containing a large number of beds typically divide 
the beds into logical groups called wards or units, 
then provide one or more centrally located medical 45 
monitors for each unit Because only a limited number 
of parameters can be displayed on each centrally lo- 
cated medical monitor at one time, medical personnel 
have to decide which parameters they would like to 
monitor and then program the central display monitor so 
accordingly. 

Current approaches for programming a medical 
monitor are non- Intuitive. Clinicians, who may be nov- 
ice computer users, are forced to traverse multiple 
levels of menus in order to select a particular parame- 55 
ter for display, tf the clinician would like to have the 
selected parameter displayed in a particular area or 
zone of the display monitor, the clinician must then 



traverse the menus a second time to select a partic- 
ular zone. To assign colors, sounds, or other attri- 
butes to the display of a selected parameter, the clini- 
cian must traverse the menus yet again. Current ap- 
proaches tend to present the computer network as 
static by allowing a clinician to select a parameter for 
display when, in reality, the parameter is no longer 
available for display. Additionally, some prior ap- 
proaces offer only a predefined list of parameters that 
is the same for each bedside. In reality, a computer 
network is dynamic — at any time, patients can be 
checked in and out of the medical care facility, and 
different types of medical sensors can be connected 
to or disconnected from the computer system. It Is im- 
portant that monitor programming approaches ac- 
count for this dynamic Information. 

Summary of the Invention 

In a preferred embodiment, the present invention 
provides a method and system for customizing the 
display of physiological parameters on a medical 
.monitor. Medical sensors connected to a patient re- 
cord vital signs for the patient and transmit physiolog- 
ical parameters. A medical monitor connected to one 
or more medical sensors displays selected parame- 
ters according to Instructions from a setup program 
provided by the present invention. The setup program 
monitors the output of the medical sensors and pres- 
ents the user with a real-time view of the parameters 
available for display. The setup program also pro- 
vides the user with an intuitive graphical user inter- 
face that allows the user to easily select which para- 
meters will be displayed, how the parameters will be 
displayed (/.e., what color, tone, volume, etc.), and 
where the parameters will be displayed {i.e.. which 
display zone of the display screen) on the medical 
monitor. The graphical user interface also presents 
the Inherent hierachy of networked medical monitors 
in an easy to understand format 

. Brief Description of the Drawings 

Figure 1 1s a block diagram of an Illustrative pa- 
tient monitoring network. 

Figure 2 is a high-level block diagram of a medical 
monitor including a display screen in accordance with 
a preferred embodiment of the present invention. 

Figure 3 is an overview flow diagram of a method 
for customizing the display of patient physiological 
parameters on the display screen of the medical mon- 
itor of Figure 2 In accordance with a preferred embod h 
ment of the present invention. 

Figure 4 is a screen print of a graphical user in- 
terface used in a preferred embodiment of the present 
invention to customize the display of patient physio- 
logical parameters on the medical monitor of Figure 2. 

Figure 5 is a screen print of the display screen of 



2 



3 



EP0 676 709 A2 



4 



Figure 2 divided Into display zones. 

Figure 6 is a flow diagram of a method for proc- 
essing system input in accordance with a preferred 
embodiment of the present invention. 

Figures 7A-7B comprise a flow diagram of a 5 
method for processing user input in accordance with 
a preferred embodiment of the present invention. 

Detailed Description of the Invention 

10 

In a preferred embodiment the present invention 
provides a method and system for customizing the 
display of patient physiological parameters on a med- 
ical monitor. Medical sensors connected to a patient 
record vital signs for the patient and transmit physio- 15 
logical parameters . A medical monitor connected to 
the medical sensors, either physically or by teleme- 
try, displays selected parameters according to in- 
structions from a setup program provided by the 
present invention. The setup program monitors the 20 
output of medical sensors and presents the user with 
a real-time view of the parameters available for dis- 
play. The setup program also provides the user with 
a graphical user interface that allows the user to easi- 
ly select which parameters win be displayed, how the 25 
parameters wiD be displayed (i.e., what color, sound, 
etc.). and where the parameters will be displayed (/.e.. 
what area of the display screen) on the medical mon- 
itor. 

Figure 1 1s a block diagram of an illustrative pa- 30 
tlent monitoring networklOO. The network 100 b log- 
ically divided into three units 102. 104. and 106. Each . 
unit is a logical grouping of bed-side and central mon- 
itors. Unit 102 includes bed-side monitors 112. 114. 
118, 120, 122. 124. 126, 128 and a central monitor 35 
110; unit 104 includes bed-side monitors 132. 134. 
and a central monitor 130; and unit 106 include bed- 
side monitor 142. 144, 146, 148. and a central monitor 
140. Each bed-side monitor Is connected to one or 
more modules via a separate network. Each module 40 
is connected to one or more medical sensors to pro- 
vide signals Indicative of patient physiological para- 
meters. For example, an ECG module provides sig- 
nals Indicative of a patient's electrocardiogram, and 
a pulse oximeter module provides signals indicative 45 
of the percent of oxygen saturation in vascularized 
tissues. As shown in Figure 1. the bed-side monitor 
114 is connected to a group of modules 116. Thus, 
each module in the group of modules 116 receives 
raw data from one or more medical sensors, converts so 
the raw data to graphical or textual parameters, and 
then transmits the parameters to the bed-side moni- 
tor 114. The bed-side monitor 114 may display all or 
selected ones of the parameters, and/or transmit the 
parameters to other monitors, both bed-side and ceiv 55 
tral. The central monitors 110. 130. 140 allow a user 
to monitor physiological parameters for several pa- 
tients from a remote location. " 



Figure 2 is a high-level block diagram of a medical 
monitor 200 in accordance with a preferred embodi- 
ment of the present invention. The monitor 200 In- 
cludes a patient monitoring subsystem 210 for collect- 
ing and analyzing patient data, and a graphics sub- 
system 220 for displaying output and receiving user 
input The display system 200 also includes shared 
memory 230 that may be accessed by both the pa- 
tient monitoring subsystem 210 and the graphics sub- 
system 220. The display system 200 further includes 
a network connection 240 that may be used by both 
the patient monitoring subsystem 210 and the graph- 
ics subsystem 220 to communicate with other moni- 
tors. 

The monitoring subsystem 210 includes dedicat- 
ed monitoring memory 211, a monitoring centra) proc- 
essing unit (CPU) 212 and medical sensors 213. 214. 
215. Examples of medical sensors include electrocar- 
diogram electrodes or pulse oximetry sensors. Data 
from the medical sensors 213, 214, 215 is stored in 
the monitoring memory 211 and analyzed by the mon- 
itoring CPU 212. The monitoring CPU 212 requests 
display services from the graphics subsystem 220 in 
order to display the results of patient data analysis. 

The graphics subsystem 220 supports user in- 
put/output devices 223 for accepting input from users 
and displaying Information to users. The user In- 
put/output devices 223 include a display device 224 
comprising a display screen 225 for displaying Infor- 
mation, and a display interface 226 for controlling and 
transmitting Information to the display screen 225. 
The user input/output devices 223 further include a 
keyboard 227 and a pointing device 228. such as a 
mouse. The graphics memory 221 is preferably a sol- 
id-state memory device whose contents may be per- 
manent or may be loaded from a local disk drive or a 
remote disk drive controlled by a separate display 
system to which the monitor 200 is connected via the 
network connection 240. The above programs exe- 
cute on a graphics central processing unit 222, or on 
the central processing unit of a separate display sys- 
tem to which the monitor 200 Is connected via the net- 
work connection 240. 

Figure 3 is an overview flow diagram of a method 
for customizing the display of patient physiological 
parameters on the display screen 225 of the medical 
monitor 200 of Figure 2 in accordance with a preferred 
embodiment of the present Invention. In step 300. the 
setup program determines the current status of the 
monitoring network and displays an appropriate 
graphical user interface on the display screen 225. 
The current status of the monitoring network includes 
information such as how many units exist in the net- 
work, how many bed-side monitors are associated 
with each unit how many parameters are being trans- 
mitted by each bed-side monitor, and other status In- 
formation. This information is typically stored In some 
type of database that is accessible to the setup pro- 
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gram. 

Figure 4 Is a screen print of an Illustrative graph- 
real user Interface 400 displayed on the display 
screen 225 in a preferred embodiment of the present 
Invention. The information conveyed by the graphical 
user interface 400 corresponds to the current status 
of the monitoring network 100 of Figure 1 . The graph- 
ical user interface 400 includes a unit area 402, a bed 
area 404, a parameter area 406, a color area 418, and 
a zone area 420. The unit area 402 includes one unit 
indicator for each unit of the monitoring network 100. 
For example, unit indicator 408 corresponds to unit 
102 of the monitoring network 100. The bed area 404 
includes one bed indicator for each bed-side monitor 
in a selected unl A user selects a unit by activating 
the unit indicator corresponding to the unit For pur- 
poses of this example, unit Indicator 408 Is activated. 
The bed area 404 therefore includes a bed indicator 
for each bed-side monitor in unit 102. For example, 
bed indicator 412 corresponds to the bed-side moni- 
tor 114. A scroll bar 410 is provided to display addition- 
al bed indicators. 

The parameter area 406 Includes one parameter 
indicator for each parameter transmitted by a select- 
ed bed-side monitor. A user selects a bed-side mon- 
itor by activating the bed indicator corresponding to 
the bed-side monitor. For purposes of this example, 
bed indicator 412 is activated. The parameter area 
406 therefore includes a parameter indicator for each 
module in the group of modules 116. 

The color area 418 Includes one color indicator 
for each color that is available for displaying data on 
the display screen 225. A user selects a color by ac- 
tivating the color indicator corresponding to the color. 
The color indicators allow a user to cause a parameter 
to be displayed on the display screen 225 in a select- 
ed color. If no color is selected, a parameter is dis- 
played in a default color, such as white. 

Each parameter is displayed within a display 
zone of the display screen 225. While the display 
screen 225 may be logically divided Into any arbitrary 
number of display zones, for purposes of this example 
the display screen 225 Is divided Into sixteen display 
zones. Figure 5 is a screen print of the display screen 
225 divided Into display zones. The zone area 420 of 
Figure 4 includes one zone indicator for each display 
zone of the display screen 225 of Figure 5. For exam- 
ple zone indicator 422 corresponds to display zone 
522, zone indicator 424 corresponds to display zone 
524, and zone indicator 426 corresponds to display 
zone 526. When a user selects a parameter and a col- 
or and assigns them to a display zone, the selected 
parameter is displayed in the selected color within the 
display zone. Indicators for attributes besides color, 
for example, brightness, alarm tone, alarm destina- 
tion, and alarm volume, may be also be added to the 
graphical user Interface 400. 

Returning to the flow diagram of Figure 3, in step 



302 the setup program determines whether any Input 
has occurred. For purposes of the present invention, 
the setup program is concerned with two types of in- 
put - system input from the monitoring network 100 

5 (Figure 1) and user input from the graphical user in- 
terface 400 (Figure 4). If no Input has occurred, the 
setup program repeats step 302 until input occurs. 
When the setup program determines that input has 
occurred, in step 304 the setup program determines 

to whether the input was from the monitoring network 
100, i.e.. system input If system input has occurred, 
then in step 306 the setup program processes the 
system Input 

Figure 6 Is a flow diagram of a method used by 

is the setup program to process system input In accor- 
dance with a preferred embodiment of the present in- 
vention. In step 602, the setup program determines 
whether the system input is a "new bed* message. A 
"new bed* message indicates that a new bedside 

20 monitor was connected to the monitoring network 
100. Each "new bed" message includes information 
such as which unit is associated with the new bedside 
monitor and which modules are connected to the new 
bed-side monitor. If the system input is a "new bed" 

25 message, then (n step 604 the setup program Initial- 
izes a timer for the new bed-side side monitor. A timer 
is used by the setup program to determine when a 
bed Indicator should be removed from the bed area 
404. A bed indicator Is removed when the bed-side 

30 monitor corresponding to the bed Indicator Is no lon- 
ger transmitting physiological parameters. In a pre- 
ferred embodiment of the present invention, a bed in- 
dicator is removed from the graphical user interface 
when a message has not been received from a bed- 

35 side monitor for some finite interval of time, for exam- 
ple 30 seconds. A time interval such as 30- seconds 
allows for common network delays and other minor 
interruptions. In step 606, the setup program updates 
the display of the graphical user interface if the new 

40 bed-side monitor is associated with the currently ac- 
tivated unit Indicator. 

If the setup program determines that the system 
input Is not a "new bed* message, then in step 608 the 
setup program determines whether the system Input 

45 is a "same bed" message. A "same bed" message In- 
dicates that an existing bed-side monitor is stiD trans- 
mitting parameters via the network, but some of the 
information included within the message may be dif- 
ferent than In the last transmission. If the setup pro- 

so gram determines that the system input is a "same 
bed" message, then instep 610 the setup program re- 
sets the timer for that bedside monitor. In step 612 the 
setup program updates the display of the graphical 
user interface if different information is received with- 

55 in the "same bed* message. Examples of different in- 
formation Include a new patient for an existing bed- 
side monitor or new information for an existing pa- 
tient If the setup program determines In step 608 that 



4 



7 



EP0 676 709 A2 



a 



the system input is not a "same bed* message, then 
in step 614 the setup program processes this other in- 
put If possible. 

Referring back to Ftgure 3. if the setup program 
determines in step 304 that the in put was not from the 5 
monitoring network 100. /.e., system input, then in 
step 308 the setup program determines whether the 
input is from the graphical user interface 400, i.e. user 
input. If user input has occurred, then in step 310 the 
setup program processes the user input Figures 7A- 10 
7B comprise a flow diagram of a method used by the 
setup program to process user input in accordance 
with a preferred embodiment of the present invention. 
In step 702, the setup program determines whether 
the user input b an activation of one of the unit fndi- is 
cators displayed on the video display. If the setup pro- 
gram determines that the. user input is an activation 
of one of the unit indicators, then In step 704 the setup 
program displays the bed Indicators associated with 
the activated unit indicator in the bed area. In step 20 
706, the setup program sets a variable CURRENT- 
UNIT equal to the unit whose identity is conveyed by 
the activated unit indicator. 

If the setup program determines In step 702 that 
the user input is not an activation of a unit indicator, 25 
then in step 708 the setup program determines 
whether the user Input Is an activation of one of the 
bed indicators displayed. If the user Input is an acti- 
vation of one of the bed indicators, then In step 710 
the setup program displays the parameter indicators 30 
associated with the activated bed Indicator. In step 
712 the setup program sets a variable CURRENT- . 
BED equal to the bed-side display station whose iden- 
tity is conveyed by the activated bed indicator. 

If the setup program determines in step 708 that 35 
the user input is not an activation of a bed indicator, 
then in step 714 the setup program determines 
whether the user input is an activation of one of the 
parameter Indicators. If the user input fs an activation 
of one of the parameter indicators, then in step 716 40 
the setup program sets a variable CURRENT-PARA- 
METER equal to the parameter whose Identity is con- 
veyed by the activated parameter Indicator. If the user 
input is not an activation of a parameter Indicator, then 
in step 718 the setup program determines whether 45 
the user input is an activation of one of the color indi- 
cators. If the user input is an activation of one of the 
color indicators, then in step 720 the setup program 
sets a variable CURRENT-COLOR equal to the color 
whose identity is conveyed by the activated color in- so 
dtcator. ' 

If the setup program determines that the user In- 
put is not an activation of one of the color indicators, 
then in step 722 of Figure 7B, the setup program de- 
termines whether the user input is an activation of one 55 
of the zone Indicators. If the user Input Is an activation 
of one of the zone Indicators, then In step 724 the set- 
up program determines whether one of the parameter 



Indicators is activated. The setup program determi- 
nes whether a parameter Indicator is activated by de- 
termining what is stored in the variable CURRENT- 
PARAMETER. If a parameter indicator is activated, 
then in step 726 the setup program determines 
whether a color indicator is activated. The setup pro- 
gram determines whether a color indicator is activat- 
ed by determining what is stored in the variable CUR- 
RENT-COLOR. If a color indicator is activated, then 
in step 728 the setup program assigns the value stor- 
ed in the variable CURRENT-PARAMETER and the 
value stored in the variable CURRENT-COLOR to the 
display zone whose Identity Is conveyed by the acti- 
vated zone indicator. The setup program also updates 
the display of the graphical user interface by display- 
ing the activated parameter Indicator in the color stor- 
ed In CURRENT-COLOR and by displaying the acti- 
vated zone indicator in the color stored In CURRENT- 
COLOR. Additionally, a textual label is displayed 
within the activated zone indicator to identify the 
parameter (and the bed-side transmitting the para- 
meter) that will be displayed within the display zone 
whose identity is conveyed by the activated zone in* 
dtcator. 

tf the setup program determines in step 726 that 
a color indicator is not activated, then in step 730 the 
setup program assigns the value stored In CUR- 
RENT-PARAMETER to the display zone whose Iden- 
tity Is conveyed by the activated zone Indicator. The 
setup program also updates the display of the graph- 
ical user Interface by displaying a textual label within 
the activated zone indicator to identify the parameter 
(and the bed-side transmitting the parameter) that 
will be displayed within the display zone whose iden- 
tity is conveyed by the activated zone indicator. 

If the setup program determines in step 724 that 
a parameter indicator is not activated, then In step 732 
the setup program determines whether a color indica- 
tor Is activated, tf a color indicator is activated but no 
parameter indicator is activated, then in step 734 the 
setup program assigns the value stored In the vari- 
able CURRENT-COLOR to the display zone whose 
Identity b conveyed by the activated zone indicator. 
The setup program also updates the display of the 
graphical user Interface by displaying the activated 
zone indicator in the color stored In CURRENT-COL- 
OR. If a parameter assignment has previously been 
made to the activated zone indicator, then the para- 
meter wiil be displayed in the color stored In CUR- 
RENT-COLOR 

tf the setup program determines in step 732 that 
a color indicator is not activated, then in step 736 the 
setup program determines whether a second zone in- 
dicator is activated, tf a user activates two consecu- 
tive zone indicators, then in step 738 the setup pro-' 
gram assigns the first activated zone Indicator's as- 
signed parameter and color. If any, to the second ac- 
tivated zone Indicator and clears the assignment for 
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the first activated zone indicator. The setup program 
also updates the display of the graphical user inter- 
face to reflect the new assignments. If the setup pro- 
gram determines that the user input is not an activa- 
tion of one of the indicators displayed on the video dis- 
play device, then in step 740 the setup program proc- 
esses the other input 

Returning to step 308 of Figure 3, if the setup pro- 
gram determines that the input was not from the 
graphical user interface, i.e., user input then in step 
■312 the setup program determines whether any bed- 
side monitor timers have expired. If the setup pro- 
gram determines that any bed-side monitor timers 
have expired, then In step 314 the setup program up- 
dates the display of the graphical user interface by re- 
moving the bed Indicators corresponding to the bed- 
side monitors whose timers have expired. In step 31 6, 
the setup program determines whether the setup pro- 
gram has been terminated. If the setup program has 
been terminated, then in step 318 the setup program 
causes the graphical user interface 400 to be re- 
moved from the display screen 225 and the custom- 
ized display of selected physiological parameters Is 
then displayed. If the setup program has not been 
canceled, then steps 304-316 are repeated. 

While various embodiments have been descri- 
bed in this application for illustrative purposes, the 
claims are not limited to the embodiments described 
herein. Equivalent devices or steps which operate ac- 
cording to principles of the present invention may be 
substituted for these described, and thus fall within 
the scope of the claims that follow. 



Claims 



cording to the assigned attribute on the display 
device; 

displaying on the display device each of a 
plurality of zone indicators while displaying the 

5 plurality of parameter Indicators and the plurality 

of attribute indicators, each of the plurality of 
zone indicators conveying the identity of a dis- 
play zone on the display device available for as- 
signment to one of the plurality of physiological 

10 parameters, whereby the assignment of a display 
zone to a parameter causes the parameter to be 
displayed within the assigned display zone on the 
display device; 

receiving a signal Indicating that the user 

T5 has selected one of the displayed plurality of 
parameter Indicators, one of the plurality of dis- 
played attribute Indicators, and one of the plural- 
ity of displayed zone indicators; and 

displaying on the display device the para- 

20 meter whose identity is conveyed by the selected 
parameter indicator; according to the attribute 
whose Identity Is conveyed by the selected attri- 
bute indicator, within the display zone whose 
identity is conveyed by the selected zone fndica- 

25 tor. 

2. The method according to 1 wherein the medical 
monitor Includes a pointing device and wherein 
the step of receiving a signal Includes the step of 

30 receiving a signal originating in the pointing de- 
vice indicating that the user has selected one of 
the displayed plurality of parameter indicators, 
one of the plurality of displayed color indicators, 
and one of the plurality of displayed zone indica- 

35 tors. 



1. In a medical monitor having a display device, a 
method for controlling the display on the display 
device of a plurality of physiological parameters 
transmitted to the medical monitor by one or more 40 
medical sensors In response to the selection by 
a user of a parameter indicator, an attribute indi- 
cator, and a location indicator, the method com- 
prising the steps of: 

displaying on the display device each of a 45 
plurality of parameter indicators, each of the plur- 
ality of parameter Indicators conveying the iden- 
tity of one of the plurality of physiological parame- 
ters being transmitted to the medical monitor by 
the one or more medical sensors; so 

displaying on the display device each of a 
plurality of attribute Indicators while displaying 
the plurality of parameter indicators, each of the 
plurality of attribute indicators conveying the 
identity of an attribute available for assignment to 55 
one of the plurality of physiological parameters, 
whereby the assignment of an attribute to a para- 
meter causes the parameter to be displayed ao- 



3. The method according to 1 wherein the medical' 
monitor includes a keyboard device and wherein 
the step of receiving a signal Includes the step of 
receiving a signal originating in the keyboard de- 
vice Indicating that the user has selected one of 
the displayed plurality of parameter Indicators, 
one of the plurality of displayed color Indicators, 
and one of the plurality of displayed zone indica- 
tors. 

4. The method according to 1 wherein the step of re- 
ceiving a signal includes the step of receiving a 
signal originating in a touch-sensitive video dis- 
play device indicating that the user has selected 
one of the displayed plural it y of parameter indica- 
tors, one of the plurality of displayed color indica- 
tors, and one of the plurality of displayed zone in- 
dicators. 

5. The method according to 1 wherein the step of 
displaying a plurality of parameter indicators in- 
cludes the step of receiving a signal from each of 
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a plurality of medical sensors connected to the 
computer system. 

6. The method according to claim 1 wherein the step 

of displaying each of a plurality of attribute ind»- 5 
cators includes displaying each of a plurality of 
color indicators, each of the plurality of color In- 
dicators conveying the identity of a color avail- 
able for assignment to one of the plurality of phys- 
iological parameters, whereby the assignment of 10 
a color to a parameter causes the parameter to be 
displayed in assigned color on the display device; 

7. The method according to claim 1 wherein the step 

of displaying each of a plurality of attribute indi- 15 
cators includes displaying each of a plurality of 
tone indicators, each of the plurality of tone Indi- 
cators conveying the Identity of a tone available 
for assignment to one of the plurality of physiolog- 
ical parameters, whereby the assignment of a 20 
tone to a parameter causes the parameter to be 
generated in assigned tone; 

8. In a computer implemented medical monftor, a 
method for controlling the display of physiological 25 
parameters in response to the activation of visual 
icons by a user, the physiological parameters be- 
ing transmitted to the medical monitor by one or 
more medical sensors, the method comprising 

the steps of: 30 

retrieving data representing a first and a 
second plurality of visual icons, each of the first 
plurality of visual icons visually conveying the 
identity of one of the physiological parameters 
available for display on the medical monitor, and 35 
each of the second plurality of visual toons visu- 
ally conveying the identity of one of the display 
zones available for displaying a physiological 
parameter on the medical monitor; . 

displaying each of the first and second 40 
• plurality of visual toons using the retrieved data 
representing the first and second plurality of vis- 
ual icons; 

receiving a signal indicating that the user 
has selected e parameter by activating one of the 4$ 
first plurality of displayed visual icons; 

receiving a signal indicating that the user 
has selected a display zone by activating one of 
the second plurality of displayed visual icons; and 

transmitting an instruction to the medical 50 
monitor to display the selected parameter In the 
selected display zone. 

9. In a patient monitoring network, a computer im- 
plemented medical monitor for displaying data 55 
comprising: 

a unit area Including a plurality of unit indi- 
cators displayed on the medical monitor, each of 



the plurality of unit Indicators conveying the Iden- 
tity of a unit, one of the unit areas being selected 
responsive to user selection of a corresponding 
one of the plurality of unit indicators; 

a bed area including a plurality of bed in- 
dicators displayed- on the medical monitor, each 
of the plurality of bed indicators conveying the 
identity of a bed associated with a selected unit 
indicator, one of the bed areas being selected re- 
sponsive to user selection of a corresponding one 
of the plurality of bed indicators; 

a parameter area including a plurality of 
parameter indicators displayed on the medical 
monitor, each of the plurality of parameter indica- 
tors conveying the identity of only respective 
parameters associated with a selected bed indi- 
cator wherein parameters are displayed only for 
those parameters monitored at the selected bed 
area, one of the parameter areas being selected 
responsive to user selection of a corresponding 
one or more of the plurality of parameter indica- 
tors; 

a color area including a plurality of color in- 
dicators displayed on the medical monitor, each 
of the plurality of color indicators conveying the 
identity of a color in which parameters identified 
by selected parameter Indicators are displayed 
on the medical monitor, one of the color areas be- 
ing selected responsive to user selection of a cor- 
responding one of the color indicators for each 
selected parameter indicator; 

a zone area including a plurality of zone in- 
dicators displayed on the medical monitor, each 
of the plurality of zone indicators conveying the 
identity of a display zone in which parameters 
identified by selected parameter indicators are 
displayed on the medical monitor, one of the dis- 
play zone areas being selected responsive to 
user selection of a corresponding one of the zone 
Indicators for each selected parameter indicator, 
and 

a memory for storing a program for receiv- 
ing a signal Indicating that the user has selected 
one of the displayed plurality of unit Indicators 
and transmitting an instruction to display the bed 
indicators associated with the selected unit indi- 
cator, and for receiving a signal Indicating that the 
user has selected one of the displayed bed indi- 
cators and transmitting an instruction to display 
the parameter indicators associated with the se- 
lected bed Indicator. 

10. The medical monitor of claim 9 further Including 
an Input device connected to the medical monitor 
for transmitting to the memory the signal Indicat- 
ing that the user has selected one of the plurality 
of unit indicators, the signal Indicating that the 
user has selected one of the plurality of bed tndi- 
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caters, the signal that the user has selected one 
or more of the plurality of parameter indicators, 
the signal that the user has selected one of the 
plurality of color indicators, and the user has se- 
lected one of the plural ft y of zone Indicators. 5 

11. The medical monitor of claim 9 in which the input 
device is a keyboard. 

1 2. The medical monitor of claim 9 in which the input 1 o 
device is a pointing device. 

13. The medical monitor of claim 9 in which the input 
device is a touch-sensitive video display device. 

15 

14. The medical monitor of claim 9, further Including 
an input device connected to the medical monitor 
for transmitting to the medical monitor a signal in- 
dicating that the user has selected one or more 

of the plurality of parameter indicators, one of the to 
plurality of color indicators for each selected 
parameter indicator, and one of the plurality of 
zone indicators for each selected parameter Indi- 
cator. 

25 

15. The medical monitor of claim 14 wherein the 
memory further transmits an instruction to dis- 
play the selected parameters for the selected bed 
with the selected color on the selected display 
zone of the medical monitor. 30 



40 



45 



55 



8 



EP 0 676 709 A2 




EP 0 676 709 A2 



. o 

CD 
(- 
CO 

> 

CO 
CQ 
D 

CO 

O 

5 



62 
2 



a. 

<J 

c 
2 

g 

o 

2 L 



to 
cc 
O 

CO 

Z 

U) 
GO 

-J 
< 

o 

m 
2 



A. 



o 

tu 

D 

a: 

< 

CO 



i 



O 
O 

O 



to 
2 



UJ 

Jo- 
in 

CO 
03 

CO 
CO 

a 
£ 
< 



CO 
UJ 

U 
> 

UJ 

C 



CO 



W 
U 

UJ 

Q 
>- 

2 



NO 

tar* 
u 

g 

>• 
< 

a. 

to 

5 



u 
a: 

o 

CO 

< 
-J 

c 

CO 



o 




UJ 








U 




OA 




EVI 




cc 




a 




A3 




o 








2 








F 








2 








O 








a. 





>• 

a! 
O 

£ 

a. 

< 
a 
o 



3 
a. 

a 

CO 

U 



2 

O 



10 



EP 0 676 709 A2 




EP 0 676 709 A2 




12 



EP 0 676 709 A2 



13 



EP 0 676 709 A2 



C 



Start 




614 



Process "other* 1 
input 




604 

A 

Initialize timer for 
new patient station 



610 



Reset timer for that 
patient station 



606 

A 

Update display of 
setup panel if new 
patient station 
selected unit 



612 

A. 



Update display of 
setup panel if new 
information is 
received with 
message 



C 



Return , ^ 



Fig. 6 



14 



EP0 676 709 A2 






704 


706 




V 


V 




Display bedside 




Set current-unit = 


Y . 


indicators associated 




unit conveyed by 




with activated unit 




actived unit 




indicator 




indicator 



710 



716 

V 



. Set current- 
parameter = 
parameter conveyed 

. by activated 
parameter indicator 



720 

v. 





Set current-color = 


) Y • 


color conveyed by 




actived color 




indicator 


Fig. 7 A 



712 



Y 


Display parameter 
indicators associated 
with activated 
bedside indicator 




Set current-patient 
station = patient 

station conveyed by 
activated bedside 
indicator 


> » 





15 



EP 0 676 709 A2 




Fig. 7B 

16 



SJ Re< 



EP00676709A3.pdf 
03/30/04 10:43 AM 



(19) 



J 



Europfitsches Polentomt 
European Patent Office 
Office ouropoen das brevets 



ggMiiDiiniiHiini! 



(12) 



(88) Date of publication A3: 

01.10.1997 Bulletin 1997/40 

(43) Date of publication A2: 

11.10.1995 Bulletin 1995/41 

(21) Application number: 95104968.3 

(22) Date of filing: 03.04.1995 



OD EP 0 676 709 A3 

EUROPEAN PATENT APPLICATION 

(51) mtciA G06F 19/00 



(84) Designated Contracting States: 


(72) Inventor Wlmmer, Myles Steven 


CH DE FR QB IT LI 


Redmond, Washington 98052 (US) 


(30) Priority: 04.04.1994 US 223420 


(74) Representative: Grunocker, Klnkeldey, 




Stockmair & SchwanhSusser Anwattssozletat 


(71) Applicant* SpaceLabs Medical, Inc. 


Maxlmlllanstrasse 58 


Redmond, Washington 98073 (US) 


80538 MOnchen(OE) 



(54) Method and system for customizing the display of patient physiological parameters on a 
medical monitor 



(57) A method and system for customizing the dis- 
play ol patient physiological parameters on a. medical 
monitor are provided. Medical sensors connected to a 
patient record vital sighs for the patient and transmit 
physiological parameters to the medical monitor. The 
medical monitor displays selected parameters on a dis- 
play screen according to instructions Irom a setup pro- 



gram provided by the present invention. The setup pro- 
gram monitors the output ol the medical sensors and 
presents the user with a real-time view of the parame- 
ters available for display in a graphical user interlace. 
The graphical user interface allows the user to easily 
select which parameters wiO be displayed, how the pa- 
rameters will be displayed, and where the parameters 
will be displayed on the display screen. 
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